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KICZALES, Y,
Construction from cast or soldered parts? p. 8, TEHNICA NCUA,
(Asociatia Stiintifica a Inginerilor si Tehnicienilor) Tucuresti.

Vol. 3, YWo. 40, Far. 1956.

So, East European /ccessions iiat Vol, 5, No. 9 September, 1956
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GOERTZ, Franciszsk; KICZKA, Witold

P Ty S AR

) Trials with application of vitamin By, in prevention and therapy
- of the sequels of toxic diphteria: preliminary communication,
- Polski tygod.lek. 10 no.21:675-676 23 My 'S5,

1.(Z Kiniki Chorob Zakagznych S1. Akad.Mod., Wojewodski Szpital
Zakazny w Bytomiu; kierownik: sast.prof. dr Francissek Goerts)
; Bytom, Wojw.Szpital Zakazmy,
—_— (DIPHTERIA
: toxoid sequels prev, & ther,, vitamin 312')
(VITAMIN By,, ther, use
diphteria, toxoid, sequels)
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Case of septicemin during ansina complicated by stomach rupture,
2oleki tygod. lek. 14 n0.6:258=260 9 Feb 59.

1, (Z Kliniki Chorobd Zaknznych Slaskie) Akademii Medycznej w Bytomiu;
kierownik kliniki: doc, dr ned. K. Szymonski), Adres: Byrom, X, chor,
. Zak, Sl. AJM. '
(SEPTICEMIA AND BACTERIA, etiol, & pathogen.
senticemin caused by tonsillitis & perforated
peptic ulger (Pol)) . : .
. (PEPTIC UICER, perf.
with.septicemia cauged by tonsillitis,,
case report (Pol))
(ToNS ILLITIS, compl. .
septicemia, wiyh perf, of ventic ulcer
(Pal)).. i - ,
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LICZCOE, Frantise, MUDr.g KIC/MER, Jan
. T +ila Cn M
liew trends in popular resuscitation technique. fi:g-hika Oz 12
no.4:206~207 Ap '&2.

1. Krajsky ustev narodniho sdravi; Ostrava (fof unlezok)e ?;u}e}atm)mm}
IX. sjezdu Korunisticke strany Ceskoslovenska, Karvina (for Kicomerlo
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KIDAL, V.
e e e

H > 3. F ' .
Survey of forsign Journals. Sel'khozmashina no.2:31 BiMS;?.o:u)

(Bibliography~-Agricultural machinery)
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KIDAL, V.K.

Items from foreign Journals, Trakt. i sel'khozmash., no.,4:47 Ap '59,
: (MIRA 12:5)
(Agricultural machinery)
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DZHAVAKHAYN, T.¥,, inzh,; KIDALINSKIY, L.P.; KHATSKELEVICH, M.N,,
inzh,; XLIMOV, N.N.,

Reply to the inquiries of our readers, Elek, 1 tepl. tiaga 7
no,3:36-37 Mr 163, (MIRA :!.6:6?5l

1, Glavnyy inzh, Muromskogo zaveda im, F.E. Dzerahinskogo
(for Kidalinskiy),.
(Blectric railroads)
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TRESKOV, Yu,P,, inzh.; KIDALINSKIY, V,L., inzh,

ot R T TS &

Trubotransformer with a high rated gear ratic, Vest, TSNII MPS 24
no,5:22-26 165, (MIRA 18:9)

1. Vsesoyuznyy nauchno-issledovatel'skily teplovoznyy institut,
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SMIRNOVA, M.N.)“K;PAEQY!“}:Y:, student

Some new data on Karpinskii's "initial ridge" belt., Trudy GNI
n0,21164~71 159, (MIRA 1435)
(Russianplatform -—~Geology, Structural)
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LOBODZINSKA, Mariaj KIDANKIEWICZ, Tadeusz; SKURSKA, Zofila.
Selective hemagglutination of myxovirumes. Arch. immun, ther,
exp. 12 no.2:164=172 16,

1. Department of Virology, Institute of Immunolog and Bxperi=-
mental Therapy, Polish Academy of Sciences, Wroclaw.
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MAKOWER, Henryk; SKURSKA, Zofia; LOBODZII‘BKA. Maria; KIDANKIRYICZ, Tadeuss

o

Variability of Asian influenza virus cultured in chick embryo allantols,
Posteny hig. med. dosw. 12 no,3:291-292 1958,

1, Instytut Immunologii i Terapii Doswindcgalnej PAN im, Indwika
Hirszfelda Dzianl Wirusologii Wroclaw, ul, Chalubinskiego &4,
(INFLUENZA VIRUSES, culture,
Asian strains in chick embryo allantois, variability (Pol))
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- S

SKURSKA, 2o0fia; LOBODZINSKA, Marianna; KIDAHKI%HEEEJ Tadeusz; BALTOWSKA,
Zofia; MAKOWER, Henryk, [

Area irrigated with sewage., Its hygienic and sanitary evaluation.
VII. Virological studies on sewage and rodents from fields irrigated
with sewage water. Acta microbiol. pol. 10 no.4:457-468 '61.

1., 7 Zakladu Wirusologii Instytutu Immunologii i Terapii Doswiadczalne]
Polskiej Akademii Nauk we Wroclawiu.
(SEWAGE virol)  (RODENTS virol)  (VIRUSES)
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SURNANZ, Given Namod B - (,‘p
ﬁJD/LUﬁl(‘UKﬁﬁ/ [ v
Countrys Poland '

i Academic Degreess

| Afrilations
Sources Warsaw, Postepy Higleny 4 Medycevny Doswiadczalned, Vol XV, No !
1961, pp WsO-lll. _
Strains in Tissue Cultures of ti

Datas ‘Early and Late Influenza Virus
Chick Embryos" English abstract of article originally publishe:
ArCho Immw°1o 1 Terapii DOSW. 1960, 8, 101.

Authors: P
 SKURSKA, 2/ofia, PhD, Deputy Chief, Department of Virology (2Zak
—V{Tologil), Ludwik Hirszfeld Institute of I

nental Therapy (Instytuf Tnm
Ludwika Hirszfelda), Polish Academy of Sciences

mia Nauk), Wroclaw; Director! Prof. Stefan SLOPEK, Dr.
R. H/enryk, MD., M 5C.y Chief, Department of Virology, Lv

MAKOLE
Hirsz{‘eld Instltute of Immunoloiy and Experimental Ther%sgl I
Acadeny of Sclences, wWroclawj Directors Prof. Stefan SL EK,

‘ SHERS Haxd, u, |
KIDANKIEWICZ, To | i .

- — e ¥
)
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KIDANOVA, Z.S. (Moskva, D-182, N, Bodyaya ulitsa, dom 11, kv.13)

Dynamics of the changes in the ballistocardiogram following
surgery on the chest cavity in pulmonary tuberculosis.,
Grud., khir. 6 no.1:109-111 Ja-F 164, (MIRA 18:11)
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KOSITSKIY, G.I.; AGRACHEV, G.I.; VYSOKOVA, T.M.; KALANDADZE, Z.F.; KIDANOVA, Z.5.

Digsorders of respiratory and circulatory function in chronic fibrous-
cavernous pulmopary tuberculosis and their pathogenesis. Probl.
tub. 38 no.3:75-83 '60. (MIRA 14:5)

1. Iz Nauchno-issledovatel'skogo instituta tuberkuleza Ministerstva
zdravookhraneniya RSFSR (dir, V,F.Chernyshev, zamestitel' direktora
po nauke - prof. D,D.Asoyev).
(TUBERCULOSIS) (RESPIRATORY ORGANS--DISEASES)
(BLOOD-~-CIRCULATION, DISORDERS OF)
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KIDANOVA, Z, S.

J—
Ballistocardiographic observations of pulmonary tuberculosis.
Probl, tub. no.2:49-58 ‘'62. (MIRA 15:2)

o 1. Iz elektrokardiograficheskogo kabineta (zav. - kandidat medi-

- : tsinskikh nauk G. I. Agrachev) Moskovskogo nauchno-issledovatel'-

S skogo instituta tuberkuleza Ministerstva zdravookhraneniya RSFSR
(dir, - kandidat meditsinskikh nauk V. F, Chernyshev, zam. dir.
po nauchnoy chasti - prof. D. D, Aseyev)

- . (TUBERCULOSIS)  (BALLISTOCARDIOGRAPHY)
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R

ACRACHEV, G,I.; KIDANOVA, Z.S.

Dynamics of electrocardiogrephic charges following major chest
surgery in tuberculosis. Probl.tub. no.6:79-86 '61,
(MIRA 14:9)

e 1. Iz elektrokardiograficheskogo kabinete Moskovskogo nauchno~
: issledovatellskogo institute tuberkulesza Ministerstve zdravookhra—
neniya RSFSR dir. V.F. Chernyshev, zam.dir, po nauchncy chasti -
prof. D.D. Aseyev). '
( TUBERCULOSIS) (LUXGS---SURGERY)
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k'
ROZANOVA, M. D., doktor med. nauk; AGRACHEV, G. I,, kend. med. nauk;
VISOKOVA, T, M,, kand. med. nauk; KIDANOVA, Z. S.; MIRONOV, F. F.

ts
Effect of exercise therapy on the functional state of adolescen
with pulmonary tuberculosis. Probl. tub. 40 no.?;{ %;625.;§2.

tuberku-
1. Iz Mogkovskogo nauchno-issledovatel'skogo instituta

leza Ministerstva zdravookhraneniya RSFSR %dir. - kandidat medi-
tsinskikh nauk V. F. Chernyshev, zam. dir. po nauchnoy chasti -
prof. D. D. Aseyev).

(TUBERCULOSIS)  (EXERCISE THERAPY)
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VYSOKOVA, T.M., kand.med.nauk; AGRACHEV, G.I., kand.med.nauk; KIDANOVA, Z.S.;
SOLDATOV, V.Ye,, kand.med.nauk

Functional state of respiratory organs and the cardiovascular
system in patients with fibrocavernous pulmonery tuberculosis,
Probl, tub, 42 no,3:13-18 '64. (MIRA 18:1)

= 1, Otdeleniye funktsional'noy diagnostiki i fizicheskikh metodov

: lecheniya (rukovoditel! S.R.lachinyan) i 3-ye terapevticheskoye
otdeleniyes (rukovoditel'! - prof. I,E.Sorkin) Moskovskogo nauchno-
issledovatel'skogo instituta tubserkuleza (direktor - T,P,Mochalovaj
zamestitel! direktora po nauchnoy chasti - prof. D,D.,Aseyev)
Ministerstva zdravookhraneniya RSFSR.
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SPAFARTY, Nikolay Milesku (1636-1708); SOLOV'YEV, V.; KIDEL', A.: YUSTRA-
TOVA, N., red.; POLEVAYA, Ye., tekhn. red.

[siberia and China] Sibir! i Kitai, Kishinev, Gos. izd-vo

"Kartia moldoveniaske,® 1960, 514 p. (MIRA 14:10)
(siberia—Description and travel
(China=-Description and travel
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KIDEL', S.S.

[Present-day developments in lighting engineering abroad;
survey of forelgn technology] Sovremennce sostoianie sveto-
tokhniki za rubezhom; obzor zarubezhnoi tekhniki (0z7-89).
Moskva, TSentr. ir-t nauchno-tekhn, informatsii elektro-
tekhn. promyshl, i priborostroeniie, 1962. 59 p.

(MIRA 17:9)
1. Moscow. Vsesoyuznyy institut nauchnoy 1 tekhnicheskoy
informatsii.
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KIDER, F.
For further success of our gliders, p. 196, (Kridla Viasti, No, 7, 4pr 1957,

Prsha, Czechoslovakis)

SG: Monthlv List of East European Accessions (EEAL) LC, Vol. €, lo.
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KIDIN, I. M., Engr. Cand, Tech. Sci.

y ! i the Mechanicsl Prorerties zrni

tation: "Effect of Hirh-Frequency Hardening on 8 ‘ -

giiii:,uie of Stecl." Moscow Order of the Labor Red Panner Inst of Steel imeni I. V.
Stalin, 29 May 47.

SO0: Vechernvava Moskva, May, 1947 (Project #17836)
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Stesl, Carbon
Tempering

" mgtal'™ Ko 6

eteel can be aqhievad only

Great effects of nigh freque

CIA-RDP86-00513R000722510017-6
TA 1/// ;OT?O

Jun 48

H

»gerect of Eigh Frequenoy Temger?ng on the Structure
. and Strength of Carbon Steel,” I.
Tech Sci, Moscow Steel Inet, 5 PP

. Kidin, Cand

noy tempering of carbdbon

ftir close determimtlion

of Atructure and high degree of bardnoasegin: ::e.

Impbrtmt factors in high freq:eniiht:gw g s
4 speed ¥

tempering temperature an : -

];:{B are heated by vh_i}gh tr_oquency curren L/A9TI0

e et o e
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KIDIN, I. N. FA 37/L9798

USSR/Metals , Jun 48
Tool Stesl, Tempering

*Fundamental Parameters for High-Grade Tempering
of Tool Stesl,” I. N. Kidin, Cand Tech Sci, Moscow
Steel Inst imeni I. V. Stalin, 3% pp

"Stapki 1 Instrument™ No 6

Treats under: method of determining speed of high-
frequency tempering, conditions of experiment, ef-
fect of tempering temperature on structure and
hardness of steel, effect of speed of tempering on
structure and hardnese of steel, and conclusioms.

#R - 3749198
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' TRANSPORMATION DURINO HRATING WITH HIGH-FRIQUENCY CUREENTS. I. x;_:ﬁx;_% )
! (Journal of Technical Physics, U.S.8.R., 1948, Vol. 18, Jan., pps T
1 (In Buesten) (Adstract) Netels Review, 1948, wol. 21, July, p. ).

_Crwedm $LtwgmrE

b

'+ An sgcount is given of phase transofrmations of steel during thermoslectrie
. treatment. It was found that the characteristic feature of the trans—

.| formation was the specific actlon of the current on the ferrocementith

.. mixture and consolidation of the 1ines of force at the vhase boundary,

‘i resulting in quicker formation of sustenite miclel than in other methods

.- of heat trestment.
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T, 7.

: $50a mf giruetiural oteeld teopered oo L AT e e
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KIDIN, J. N.

cheskaia Obrabotka Stell pri Inductsionnom Hagreve),

Induction Hardening (Termit
hnical Publishing House of Ferrous and Non-Ferroue

316 pp, Government Scientific- Tec
Metallurgy, Moscuw, 1950.

Book, B-68125, 1 Sep 53

v
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KIDIN, T. N,
Metals - Heat Treatment

Indugfion tempering. Nauka i zhizn' 19 No. 6 (1°52)

Monthly List of Russian Accessions, Library of Congress, September 1°52. UNCLASSIFIED,
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XIDIN, I.N.

N PERII s

Phage transformations in steel during high-frequency hardening.

[ Izdaniia] LONITOMASH no,30:221-229 '52, {MLRA 8:1)
(Steel--Hardening)
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KIDIN, Ivan Nikolayevich

(Moscow Order of Labor Red Banner Inst of Steel imeni Stalin) -
Academic degree of Doctor of Technical Sciences, based on his
defense, 19 June 1955, in the Council of the Inst of Metdlurgy
imeni Baykov of the Acad Sci USSR, of his dissertation entitled:
"Phase Transformations in Steel When Heated by Induction,”" and
the academic title of Professor - Chair: "Heat Treatment,"

hcademic degree and/or title: Doctor of Seiences and Professor

SO: Decisions of YaK, List no. 1, 7 Jan 56, Byulleten' MVO SSSR, Uncl.
JPRS/NY-548
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KIDIN, 7. N.: KRYUKOV, S, N.jZARKMARQV, E. K.}
"Ihe Examination of the Heteropeneity of Steel by its Carben Distrivution After

High-Frequcncy'Hardening," in book The Application of Radioisutopes in Metollursy,

Sympos lun XXXIV; Meceou; State Publishing House for Literature on Ferrous and Nonferrous

Metallurgy, 1955.
I. N. KIDIN, Chnir of Mctallogrophy und Heat Treatment, Chalr o' Phyasical Chemlstry,
(Ass't); ZAKMAROV, E. K. (Engr.

Moscow Inst. of Steel im I, V, Stalin; KRYUKOV, 5. N.
Chair of Metallography and leat Treatment.

CIA-RDP86-00513R000722510017-6"
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LAoooow 7707

-

USSR / Phase Conversions in Solids, E-5
#bs Jour  : Ref Zhur - Fizika, No 4, 1957, No 9285

Author : Kidin, I.N.
Title : Certain Features of the Kinetice of Surface Induction
Heating of Steel,

Orig Pub : Sb. Mosk. in-ta Stali, 1955, 33, 12-68

Abstract : A detailed aralytic and experimental inves$igation of the
kinetics of the induction heating, considered in connec-
tion with:the features of the non-stationary process of
heat conduction, alternating with the establishment of qua-
si-stationary states. Particular attention is paid to the
deformation of the temperature curve of heating, connected
with the transition of the heated material from the ferro-
magnetic into the paramagnetic state in the phase transfor-
mation.

‘

(b < /2115:/,’/.’:7 ot / VN el Tone T
S 4344 Cay (

Card :1/1

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510017-6"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510017-6

KtDjnN, T -

Categoury
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Author
Title

Orig Pub :

Abstract

Card

: dSSR/Solid State Physics - Phase transformation of solid bodies B-5
: Ref Zhur - Fizike, No 1, 1957 No 1178

: Kidin, I.N.
: Basic Btages in the Kinetics of the Formation of Austenite in Induction
Heating

Sb. Mook. in-ta stall, 1955, 33, 69-Th

: Three basic types of kinetics of induction heating of steel are established.
In the first case the metal temperstute vs., time curves comprise an initial
steep stralght-line section, a section with variable curwatare;.and a third
less-ateep straight-line section. In the second case,the curve consists of a
sloping straight line, a straight-line section parallel to the time axis, and
again of a sloping straight line. The third type of curve consists of two -
inclined straight lines. This behavior of the induction-heating curve is due
to the redistribution of the heat power delivered during the magnetic trans-
formations, and not by the presence of phase transformations or by the nature
of théir development.
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dekter.

Preface. Sber.lmst.stall 34:5-6 '55, (MIRA 9:7)
(Physical metallurgy) (Radieactive tracers--Industrial applicatiens)
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AL'PGAUZRN, O.H., kandidat fisiko-matematicheskikh nauk; BERNSHTEYN, M.L.,
kandidat te¥xhnicheskikh nauk; BIANTERR, M.Ye,, doktor tekhnicheskikh
nauk: BOKSHTBYN, S.Z., doktor tekhnicheskikh nauk; BOLKHOVITINOVA,
Ye.N., kandidat tekhnicheskikh nauk; BORZDYKA, A.H., doktor tekhni-
cheskikh nauk: BUNIN, K.P., doktor tekhnicheskikh nauk; VINOGRAD,
M.I., kandidat tekhnicheskikh nauk; VOLOVIK, B.Ye., doktor tekhniche-
skikh nauk [deceased); GAMOV, M.I., inzhener; GBLLER, Yu.A,, doktor
tekhnicheskikh nauk; GORRLIK, S.S., kandidat tekhnicheskikh nauk;
GOL'DENBERG, A.A., kandidat tekhnicheskikh nauk; GOTLIB, L.I,, kandi-
dat tekhnicheskikh nauk; GRIGOROVICH, V.K., kandidat tekhnicheskikh
nauk; GULYAYRV, B.B., doktor tekhnicheskikh nauk; DOVGALXVSKIY, Ya.M,
kandidat tekhnicheskikh nauk; DUDOVIPSEV, P.A., kandidat tekhniche-
skikh nauk; KIQIN! I.N., doktor tekhnicheskikh nauk; KIPNIS, 8.Eh.,
inzhener; KORITSKIY, V.G., kandidat tekhnicheskikh nauk; LANDA, A.F.,
doktor tekhnicheskikh nauk; LEYKIN, I.M., kandidat tekhnicheskikh
nauk; LIVSHI?S, L.S., kandidat tekhnichesgkikh nauk; L'VOV, M.A.,
kendidat tekhnicheskikh naulk; MALYSHEV,K.A., kandidat tekhnicheskikh
neuk; MBYERSON, G.A., doktor tekhnicheskikh nauk; MINKEVICH, A.N.,
kandidat tekhnicheskikh nauk; MOR0OZ, L.S., doktor tekhnicheskikh
nauk; NATANSON, A.X., kandidat tekhnicheskikh nauk; HAKHIMOV, 4.M.,
inzhener; NAKHIMOV, D.M., kandidat tekhnicheskikh nauk; POGODIN-
ALBKSEYRBV, G.I., doktor tekhnicheskikh nauk; POPOVA, N.M,, kandidat
tekhnicheskikh nauk; POPOV, A.A., kandidat tekhnicheskikh nauk;
RAKHSHTADT, A.G., kandidat tekhnicheskikh nauk; ROGEL!B#RG, I.L.,
kandidat tekhnicheskikh nauk;

(Continued on next card)
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AL'TGAUZEN, O.N.---- (continued) Card 2,
SADOVSKIY, V.D., doktor tekhnicheskikh nauk; SALTYXOV, S.A.,
inzhener; SOBOLEV, N.D., kandidat tekhnicheskikh nauk; SOLODIKHIN,
A.G., kandidat tekhnicheskikh nauk; UMANSKIY, Ya,S., kandidat
tekhnicheskikh nauk; UTBVSKIY, L.M., kandidat tekhnicheskikh nauk;
FRIDMAN, Ya.B., doktor tekunicheskikh nauk; EKHIMYSHIN, F.F.,
— kandidat tekhnicheskikh nauk; KHRUSHCHEV, M.M., doktor tskhniche-
. ‘_ skikh nauk; CHMRNASHKIN, V.G., kandidat tekhnicheskikh nauk; SHAPIRO,
' M.M., inzhener; SHXOL'NIK, L.M., kandidat tekhnicheskikh nauk;
SHRAYBER, D.S., kandidat tekhnicheskikh nauk; SHGHAPOV, N.P., doktor
tokhnicheskikih nauk; GUDTSOV , N.T., akademik, redaktor; GORODIN, A.M.
redaktor izdatel®stva; VAYNSHTRYN, Ye,.B,, tekhnicheskiy redaktor

[Physical metallurgy and the heat treatment of steel and iron; a
raference book] Metallovedenie i termicheskaia obrahotka stall i

B : chuguna; spravochnik. Pod red. N.T.Dudtsova, M.L.Bernshtelna, A.G.
A Rakhshtadta, Mogkva, Gos, nauchno-tekhn. izd-ve lit-ry oo chernoi i
R tsvetnol metallurgii, 1956. 1204 p. (MLRA 9:9)

1. Chlen ~korrespondent Akademil nauk USSR (for Bunin)
(Steel--Heat treatment) {Iron~-Heat treatment)
(Physical metallurgy)
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KIDIR, I.N., doktor tekhnicheskikh mauk, professor.
Correlation botween imduction heatimg parameters and the graia
size of austenite in carbon steel. Metalloved, i obr.met, no.l:
Lo-41 Ja '56, (MIRA 9:6)

i= l.,Hoskovskiy institut stali imeni Stalima.
' (Steel--Metallography) (Austenmide)
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DI TN
Category : USSR/Solid State Physics - Fhase Transformation in Solid Bodies E-5

Abs Jour : Ref Zhur - Fizika, No 2, 1957 Ne 3826

Author  : Kidin, I.N.
Inst . ‘Moscow Institute of Steel, USSR
Title : Mechanism of Formation cf Austenite in Rapid Heating

'

Orig Pub : Dekl. AN SSSR, 1956, 106, No 6, 1019-1022

Abstract : A new mechanism is proposed for the formation and growth of austenite
nuclei. The author proposes that the amount of carbon on the boundaries
of the blocks of the mosaic structure ofA-iron exceeds its solubllity
in theo~—iron. Experiments have shown, that this supersaturation may
reach 0.25% and in this case the phase transformation occurs upon rapid
heating at 820°., In the case of diffusion migration of the austenite-
ferrite boundary, there is formed in addition to the diffusion boundary
also a boundary complex of minute nuclei. The development of this process
leads to the formation of a very finely ground austenite. One should
cbserve simultaneously an increase in the microhardness of the center of
the ferrite grain. Experimental measurements were made of the microhardness

Card : 1/2
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Category : USSR/Solid State Physics - Phase Transformation in Solid Bodies E-5
Abs Jour : Ref Zhur - Fizika, No 2, 1957 No 3826

of the grains u.mi the contact electric heatin
g of technically pure iron
vas investigated with simultaneous oscillographic recording of the thermal
aw;x%hdipalitox?etric curve. Dilatrometric investigations were carried out
ov's capacitive dilatometer. The measurement result
the predicted theoretical hypotheses. sulte contimed

Card : 22
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KIDIN, I. N,

*Austenite Formation During Heat Treatment,"

paper ;resented at the Metallurgical Congress in Chicago, 6 ioverber 1957,

Moscow Steel Inst,

Eval, and Abst. B-3,095,520
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Ll s lvase Hikelayesdehy JOZINSKIY, M.G., redaktor; ROZENTSVEYG, Ya.D.,
redektor izdatel'stva; MIKHAYLOVA, V.V., tekhnicheskiy redsktor

[Phase conversions during accelerated annealing of ateel] Fazovy

prevrashchenila pri uskorennom nagreve stalt. Moskva, Gos,nauchno-

tekhn,izd-vo lit-ry po chernoi { tsvetnol metallurgii, 1957. 92 p.
(Steel--Heat treatment) (MLRA 10:9)
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SOV/137-59-1-1823
Translation from: Referativnyy shurnal . Metallurgiva. 1959, Nr 1, p 241 (USSR}

AUTHORS: Kidin. 1. N., Bashnin, Yu. A.

S

TITLE: Certain Specific Technological Properties of High-frequency Harden-
ing Associated Wath the Kinetics of Induction Heat ng {(Nukotoryye
tekhnologicheskiye osobennosti vysokochastotnoy zakalki, svvazannyye
s kinetikoy induktsionnogo nagreva,

PERIODICAL: V sb : Prom primeneniye tokov vysokoy chastoty. Riga. 1957,
pp 123- 133

ABSTRACT:. A rcport on the general aspects of the kinetics of induction heating
(IH! and practical recommendations on procedures for hiph-
frequency hardening (HH) are given. Upon attaining ¢ during IH an
inflection point appears on the heating curve which »s caused by the
decrease and redistribution of the specific power  The basic types
of IH kinetics are: Curves with a dip (saddle}. a flat top., or an
inflection. The phase transformations {PT) proceed in three stages:
Nonisothermal in the A~ range. isothermal at t.. and noniso-
thermal at >t In the case of an mflection the isothermal stage is

Card 1/2 absent. The effect of alloying of steel with Cr. W, and N* on the
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Certain Specific Technological Properties of Phgh~fx‘vqm:ncy Hardemng (cont.)
results of Hilis examined. The hypothesis on the displ
arca of more elevated temperatures during IH and the necessity of using higher
temperatures during HH than during the usual heating procedure is confirmed A
new thermal Jarameter of the rate of IH m the PT range {(above the inflection
point on the curve) is proposecd. For a group of steels with 1% Cr and 0d2-1 019
C diagrams arc adduced of the prevailing and permissible IH specifications in the
coordinates HH temperature vs. IH rate in the PT region. With an increase in the
concentration of C there is an expansion of the temperature range of HH which
causcs increased hardness. Ap increase in the IH rate widens the zone of prevail-
ing heating. H is impractical with an IH rate <H50°C /sec. The largest zone of
predominant HH{ performance is observed with IH rates of 200°C /soc

acement of PT into the
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AUTHOR: See table of contents .,
LE Working of Steel and Alloys (Obrabotka stall 1 splavo
TITLE:
! o
PUB. DATA: Gosudarstvennoye nauchno-tekhnicheskoye 1lzdatel'stv

llteratury po chernoy 1 tsvetnoy metallurgil, Moscow
1957, 451 pp., 3,000 coples

titut
krasnogo znamenl ins

I : Moskovskly ordena trudovogo

ORLQ. AGENCY stalil imeni I. V. Stalina

. N.; Ed. of Publishing
EDLTORS: Houpar Dokeulking % Ed.: ~Attopovich, M. K.
HOu:e.ial COuncii of the Moscow Steel Institu Doctor:
(I gitute stall): @alinkov, M. A., Professor,ciencesf
(Ins h, R. N., docent, candldate of tech. :i o é.
Gré%oggs N T., Academician (deceased); Yely? sgar . P,
. rssssr .dooéor; Zhukhovitskly, A. A., pro gits ’B.G.,
dooto H Kidin I. N., professor, doctor; ILivs ts, B0
dog;ggéor doétor; Lyubimov, A. P., prof;sszzad;my of’
Card 1/15 nglov, I: M., corresponding number of the
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WOrKing oI ouveel ana ALLoys E 4

TABLE OF

CONTENTS: Gudtsov, N. T., (Deceased), Panchenko, I. P. Titanium-
tungsten Alloys 5

It 1s shown that the microstructural hardness and durabllity of
titanium-tungsten alloys increases with the amount of tungsten
in the alloy. There are 2 Soviet references, 1 in English.

Gudtsov, N. T. (Deceased), Chadek, I. The Effect of Alloying1

Elements on Eutectold Changes in Steel 3

The author investigates the effects of structure and chemical
composition of fhe active crystal nucleus in eutectold changes

of steel alloys. The carbide phase in the eutectold change and
in tempering was chosen as a specific example. There are 2 Soviet

references, 2 English, 1 Scandinavian.
Kidin, I. N. Kinetics of Induction Heating of Steel Alloys 33

Card 3/15

179

Practical experiments carried out by the author with various

APRRQVEDLFOR RELEASE: 06 4HE3£20001ly «OIARDPE6:-00513R000F22810017-6"
theory of kinetics in this kind of heating. There are 27 Soviet

references,

Working of Steel Alloys

Kidin, I. N. Formation of Austenite During Induction
Heating of Steel Alloys 59

The author arrives at the following conclusions: 1. the harden-
ing temperature of chrome steel should be higher than that of
tungsten and molybdenum steels, and 2. the different nature of
the kinetics of heating of chrome and nickel steels 1ndicate that
with the increase of Cr content the size of the austenite grains
decrease and will increase in size with the amount of Nl.

There are 3 Soviet references.

Kidin, I. N. High-frequency Hardening of Molybdenum Steel 65
This paper deals with the effect of induction heating
parameters on the size of austenite grains of molybdenum steels

and on the hardness of this steel after hardening. The conclusion
Card 4/15

» Working ol' Steel Alloys
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SOV/137-58-11-23456

Translation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 11, p 231 (USSR)

AUTHORS:

TITLE:

"ggic_l»in, I. N., Astaf'yeva, Ye. V.,

-

A Radiographic Investigation of Nonuniformity of Martensite Produced
During Hardening of Steel With Induction Heating (Issledovaniye neo-
dnorodnosti martensita, poluchennogo pri zakalke stali s induktsionnym
nagrevom, metodom radiografii)

PERIODICAL: V sb.: Prom. primeneniye tokov vysokoy chastoty. Riga, 1957,

ABSTRACT:

Card 1/2

pp 194-205

Autoradiography methods were employed in an investigaticn of the
distribution of C in the structure of induction-hardened steel St 20.
The C isotope was introduced into the specimens by means of anneal-
ing them in vacuum, at a temperuaure of 1100°C for a period of four
hours, together with BaCOj enriched with cld, After annealing, the
average size of a pearlitic region amounted to approximately 65y and
that of a ferritic field to 115u. Heating rates (HR) of 30, 130, and
230 degrees/second were employed in the region of phase transform-
ations. At all HR the quenching was performed at temperatures rang
ing from 800 to 1300°, Photometric evaluation of the radiograms

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510017-6"
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SOV/137-58-11-23456
A Radiographic Investigation of Nonuniformity of Martensite Produced During {cont.)

revealed that the nonuniformity of C distribution at all quenching temperatures in
creases with increasing HR. A fully hardened structure may be obtained only at a
temperature of 1100° or above. During quenching from a temperature of 900° the
concentration of C in the central portions of the formerly pearlitic regions amounts
to 0. 57% at an HR of 30%/sec and 0.75% at an HR of 130%sec. Almost complete
equalization of the C concentration was attained only after quenching from a temper-
ature of 1300° at a minimal HR of 30%/sec; at an HR of 2309 sec, the C concentra-
tion in the central portions of the formerly pearlitic regions amounted to 0. 58%/0 and
in the ferritic interstices to 0. 07%o0 only, Regardless of the HR the intensity of dif-
fusion processes is greater at 800-1100° than it is at 1100-1300° owing to a reduc-
tion in the gradient of C concentration at temperatures ranging from 1100 to 1300°.
L.F.
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129-2-3/10
AUTHOR: Kidin, I.N., Dr. of Technical Sciences Prof. (Moscow)
TITLE: The Kinetics of Dissolution of Carbides in Tungsien Stesl During

Tnduction Heating. (Kinetika rastvoreniya karbidov vol'framovoy
stali pri induktsionnom nagreve.) .

PERIODICAL: tallovedeniye i obradotka metallov, 1957, No. 2, pp. 18-23
%U.S.S.R.i

: e author investigated processes occurring in tungsten steels
ABSTRCT ::d particularly tge dissolution of carbides in such steels

during high frequency induction heating. The experiments were
carried out on alloys containing 1.5 and 10% W and about 0.6
and 1% C; the exact composition of the six tested materials and
their Acj and Acj points are given in Table 1, p. 19, Prior to
high frequency hardening a carbide deposit was separated elactro-
lytically, and after washing and drying was subjected to X-ray
enalysis using iron radiation. Ehe precipitation was irduced
with a current densi ty of A/cm< for fifteen minutes and during
this tine an 0.5 to 0,7 mm layer dissolved from the surfact.

Card 1/4 Tt was found that the temperature of intensive dissolution
i “V-
129-2-3/10
APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510017-6"
TITLE: The Kinetics of Dissolution of Carbides in Tungsten Steel During

Induction Heating., (Kinetika rastvoreniya karbidov vol'framovoy
stall pri induktsionnom nayreve.)

of carbide Fe3W4C during induction heating is lower than during
ordinary heating. In steel containing 0.6% C the tungsten carbide
dissolxed fully or almost fully at 88000, if the heating rate
was 40 C/sec. By raising the heating rate to 75 C/sec the
dissolution of the carbides in the steel containihg 1% W is
mainly completed at 960°%C and in the steel containing 5% W at
1040%C. In the case of a high heating rata (200%C/sec.) an
increase in the temperature will be more effective the lower
the W content of the steel with 1% C. In ateel containing 10% W
the dimensions of the particles decrease by 18% at 980 - 1040°C
and the corresponding figures are 40Z for 5% W and 49% for steel
with 1% W as compared to the initial state. With an increasing
heating rate the temperature of complete dissolution of the carbides
in tungsten steel increases., Stabilisation of the temperature
of dissolution of iron-tungsten carbides with increasing heating
Card 2/4 rate was not observed during the tests. In specimens containing

- e e P
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129-2-3/10

TITLE: The Kinetics of Dissolution of Carbides in Tungstan Steel during
Induction Heating. (Kinetika rastvoreniya karbidov vol'framovoy
stall pri induktsionnom nagreve.)

reduction of the carbide particles can be observed with increasing
hardening temperature and decreasing rate of heating to an equal
temperature. Table 2 gives data on statisticel investigations
which shows the chemical composition, the heating temperature,

the average partical diamgter at various heating speeds and the
number of particles per mmg at various heating speeds.

The text includes 2 tables and 3 sets of photographs. There are
no references.

ASSOCIATION: Moscow Steel Institute (Moskovskiy Institut Stali)
PRESENTED RY: —-
SUBMITTED: ——

AVAILABLE: Library of Congress
Card 4/4
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AUTHOR: Kidin, I.N, (Moscow). 2l-b-9/ 3k
TITLE: Investigation of the fine structure of chromium iron

tempered after hardening from a high temperature at a
high speed. (Issledovaniye tonkoy struktury khromistogo
zheleza, otpushchennogo posle zakalki pri negreve s
bol!shoy. skorost'yu). .

PERIONICAL: "Izv. Ak. Nauk, Otd. Tekh, Nauk! (Bulletin of the Ac. Sc.,
Technical Sclences Section), 1957, No.4, pp.63-69 (USSR).

ABSTRACT: In earlier published work. (8) and (9) the author estab-
' lished that the fine structure of alloyed iron can change
not only as a result of volume changes due tc phase hard-
ening during cooling but also as a result of formation of
the y-phase during heating of th. alloy. These data pro-
vide additional experimental confirmation of the hypo-
thesis on the formation of austenite muclei along the
boundaries of coherent regions which increase consid-
erably in quantity and decrease in size owing to the
inhibited growth at very high heating rates. To elucidate
the differences between the changes in the fine structure
and the softening occurring in the case of hardening with
high heating rates from those occurring during current
type hardening, the authors investigated the fine struct-
ure during tempering of iron containing 5.2% Cr after
card 1/3 hardening following slow heating and after high frequency
hardening with heating rates of 50 and 1000 C/sec during

Investigation of the fine structure of chromium iron tem-

APPROVED FORIRELE: g}tﬁrﬂgriwf roncmhisbmgmeoﬁz%ﬁeb-s--

speed,

the second stage. The melt was produced from Armco iron

¢ and metallic chromium in a 10 kg induction furnace. After
homogenisation annealing, rods of 1§ mm dia, were produced
by forging; the shaping and dimensions of the specimens
were described in an earlier paper (9). The decrease in
size of the coherent regions and the increase of Type Il
stresses during the hardening are determined by three
factors: phase hardening caused by volume changes during
¥ to a-transformation, the intensity of these volume
changes which depends on the cooling rate during harden-
ing and the character of the fine structure of the y-phase
which is determined by the inter-relation between the tem-
perature and the heating speed. Comparison of the influ-
ence of the fine structure of the austenite and the inten-
sity of ¥ to a-transformations indicates that the second
of these factors is less important, The more metastiable
the structure which forms after hardening the lower will
be the tempering temperature at which an appreciable growth
of the coherent zones and a reduction of the Type II

Card 2/3 stresses begins, The temperature at which a decrease of
Type II stresses begins is 200 to 150 C lower than the
temperature at which an increase in the dimensions of the

Investigation of the fine structure of chromium iron
+om’nn1~n§ St er hardenine from a high temperature at a
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AUTHOR: Kidin, ¥.N., Doctor of Technical Science%&é?o

£
—_ 14
PITLE: Influence of the parameters of induction heaui&; on the
size of the austenitic grain in nickel steel. (Vliyaniye
parametrov induktsionnogo nagreva na velichinu zeren
austenita nikelevoy stali).

PERIUDICAL: "Metallovedeniye i Qobrabotka Mqtallov" (Metalluryy and
Metal Treatment), 1957, No.J, pp.>o-42 (U.5.8.R.)

ABSTRACT: The conditions of formetion of austenite and of its
kinetic characteristics during induction neating depends
to a certain extent on the mutual position of three
temperatures, namely, the Leginning of formation of
austenite, Ay, the Curie point and the temperature of
heating duri%g herdening; the first two temperatures are
determined by the composition of the steel, the third is
chosen not only as a function of the conposition of the
steel but also as a function of the speed and shape of the
induction hardening curve. It is shown that in more highly
alloyed steels the influence of the first (pre-isothermal)
and second (isothermsl) stagss of induction heating 1is

Card 1ﬂ;smaller than in less alloyed steels; the third stage of
heating, that following the igothermsl stape, is of greatest
importance, the temperature range of this stage decresases

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510017-6"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510017-6

.

Influence of the parameters of induction heating on the
size of the austenitic grains in nickel steel.LgConthi

v s . : 9
with increasing chromium content and increases with

increasing nickel content, In this paper the results are
described of experimental investipgetions cof nickel steels
obtained from about twenty melts, the compositions of which
are given in Table 1, p.38. The steel was smelted in a
10 kg capacity induction furnace and, ufter forging of the
ingots into rods and annealing, specimens were produced,
the shape of which is shown in Fig.4, p.38. After hardening,
the specimens were subjected to a special etching process
which permits clear observation of the grain boundaries and,
following that, the specimens were viewed by microscope and
the grain dimensions determined according to the histogram
method. The microphotos, Fig.5, show the change in the
grain size of austenite in a steel containing 0,6% C and
1% Ni as a result of increasing the heating temperature at
Card 2/% & constant heating rate. The graphs, Fig.6, show the
influence of the induction heating parsmeters on the hard-
ness and grain size of the austenite of nickel steel con-
teining 0,99 to 9,52% Ni, The pgrephs, Fig.7, show the
influence of the temperature, the snced of the induction
heating ond the nickel content on the austenite grain size
in nicxel steel containing 0.2, 0,6 and 14 C, Table 2

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510017-6"
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Influence of the paresmeters of induction heating on the
gize of the austenitic grains in nickel steel.l§Cont L
9-9~g/1

gives the average grain size of the austenite for steels
containing 1, 2.5, 5 and 10% Ni end C.2, O.4, 0.6, 0.8 and
1% C for hardening temperatures of 800, 880,0960 and 1040 C
and heating rates of 40, 50, 75, 130 and 200°C/sec. In all
the studied cases the influence of the induction heating
parameters on the austenite grain size remained the same;
if the heating rate remains unchanged the grain size will
increase with increasing temperature. For an equal final
heating temperature the grain dimensions of the austenite
will decrease with increasing heating speed. Under equal
induction heating conditions the austenite grains of nickel
steel will grow faster than those of chromium steels of
similar composition. One of the main reasons for this is
the difference in the position of the critical point Al;
owing to lowerimg of this value by the nickel the
transformetion temperature range for an equal heating
temperature is considerably wider than for chromium steel.
0f great importance also is the absence in nickel steel of
carbides with difficult solubility, whilst chromium steels
Card 3/% Jo contain such carbides. The three-dimensionsl diegraus
of ¥ig.7, in which the dependence of the austenive graia

“CIA-RDP86-00513R000722510017-6"
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PERIODICAL:

ABSTRACT:

Card 1/2
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Kidin, I. N., and Panov, A, V.
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Use of the Capacity Dilatometer for Research of Phase
Conversion during Rapid Heating (Primeneniye emkostnogo
dilatometra dlya issledovaniya fazovykh prevrashcheniy
pri bystrom nagreve

Zavodskaya Laboratoriya, 1957, Vol. 23, No. 1, pp. 48-52 (u.s.S.R.)

The authors find that joint thermic and dilatometric
analysis generally cannot be used because of the casiderable
lack of correspondence between the degree of inertness of
existing dilatometers and the rapid speed of heating. The os-
cillcyraph is therefore preferred for recording the tempera-
ture curve. In order to record the temperature curve, the
authors assembled. a special device which enabled them to
record changes in the line of heating with a speed of 1 to
10,000 deg/sec. The equipment by which this is done is
explained with drawings and graphs: stand for holding the
specimen, circuit of the generating unit, circuit of the
amplifier for the dilatometer, circuit of the amplifier
of the DC to the dilatometer. Thermic and dilatometric
curves for technically pure iron with .02% C and .07% C.

.
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 3, p 196 (USSR)
AUTHOR: Kidin, I. N.

_ - ° TITLE: Kinetics of .-I;\auction Heating of Alloyed Steel (Kinetika
C induktsionnogo nagreva legirovannoy stali)

PERIODICAL: Sb. Mosk. in-t stali, 1957, Vol 36, pp 33-58

ABSTRACT: The kinetics of induction heating was investigated on a number
of specimens of various steels alloyed with Cr, W, Ni, and Mo
melted in a 10-kg induction furnace. The content of Cr, W, and
Ni amounted to 1.2, 5.5, and 10 percent, while Mo was introduced
in amounts equivalent to 0,2, 0.5, 1, and 2 percent. The C
content in each alloy was varied in 0.2 percent steps from 0.2
percent to | percent. The heating curves were recorded by means
of an oscillograph, while the heating process itself was controlled
by a photoelectric pyrometer. The experimental data obtained
verify the magnetic theory of the kinetics of induction heating, thus
making it possible to explain the cause for the considerable
changes in heating rates occurring after the completion of phase
and magnetic transformations; this explanation is based on the

Card 1/2 relationship existing between the electromagnetic and temperature

. o c e . A~
/_"’f/?:wv 1’ )70;(:.&’&* 7;-,:/:/,‘/./ P /(A,(/' L/{A;Z?u ru?‘ f/’»-’u:s«'t,//
! e ) .
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137-58-3-5845
Kinetics of Induction Heating of Alloyed Steel
fields in the inductor-heated object system and the field of physical parameters

+ Wwithin the specimen being heated. Bibliography: 27 references.
V. R.
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f 137-58-3-5846
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 3, p 196 {USSR)

AUTHOR: Kidin, 1. Na

. TITLE: Conditions for the Formation of Austenite During Induction
v Heating of Alloyed Steel (Usloviya obrazovaniya austenita pri
- induktsionnom nagreve legirovannoy stali)

PERIODICAL: Sb, Mosk. iu-t stali, 1957, Vol 36, pp 59-64

ABSTRACT: Peculiarities of austenite formation, attributable to variations
in the kinetics of the heating process as a function of various
alloying elements employed, are examined in the process of
induction heating of alloyed steel and are compared with those of
carbon steel. When the isothermal stage of austenite formation
is considerably higher than the A, temperature and when the
temperature difference between the Curie point, t_, and A, is
comparatively great, then the relative volume in which the first

- stage (Al to t_) of the transformation takes place will be greater
than it would ﬁave been, had the isothermal stage of the trans-
formation been close to the temperature of A,. The role of the

) second stage, the isothermal one, is also more important in the
Cet Card 1/2 first instance than it is in the second. The third, post-isothermal
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Conditions for the Formation of Austenite (cont. )

stage plays a more significant role in the second rather than in the first
instance. With increasing Cr content it is characteristic for Cr steel to
exhibit a slight increase in the inflection temperature and a more pronounced
increase in the temperature of Aj. In the case of W and Mo steel the positions
of the inflection temperature and the temperature of A} remained unchanged at
the concentrations investigated (up to 2 percent Mo ano} 10 percent W), In the
case of Ni steel a sharp reduction in the temperature of A, is observed together
with an even greater decrease of the inflection temperature. The process of
transformation in Cr, W, Mo, and Ni steels heated to an identical temperature
may develop differently. An examination of the kinetics of induction heating of
alloyed steels makes it possible to determine in advance the heating procedure
necessary for the attainment of desired results. Gompared with Ni steel, the
Cr steel must be heated to a higher temperature in order to effect a complete
transformation of the initial phases into austenite, The temperature of
tempering must be increased with increasing Cr content and decreased with
increasing Ni content, The size of austenite grains must diminish with
increasing Cr content and increase with decreasing Ni content.

M. Sh.

Card 2/2
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137-58-3-5509
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 3, p 146 (USSR)

AUTHOR: Kidin, L. N.

TITLE: High-frequency Induction Tempering of Molybdenum Steel
(Vysokochastotnaya zakalka molibdenovoy stali)

- PERIODICAL:  Sb. Mosk. in-t stali, 1957, Vol 36, pp 65-74

. ABSTRACT: A report on the results of a study concerned with the effect of
L the conditions of high-frequency induction tempering on the size of
i austenite grains (AG) and on the hardness of steel alloyed with
0.2 percent to 2,0 percent of Mo and containing from 0.2 to 1.0
percent of C. A range of tempering temperatures between 880°
and 1040° was investigated; it is established that even at such
temperatures as 10400 the AG’s arc smaller in induction
tempering than they are at 8009-9000 in a standard tempering
process, and that the size of AG's diminishes with increasing
rates of heating. The greater hardness produced by means of
induction tempering in the steels investigated diminishes with
increasing Mo content, a fact which is apparently attributable
to an increased content of residual austenite, Thus the reduction
Card 1/2 in the size of AG, achieved by means of alloying the steel with
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137-58-3-5509
High-frequency Induction Tempering of Molybdenum Steel
Mo, may be intensified by employing high-speed induction heating; this is

particularly important in the treatment of products that require improved
special properties, such as resistance to breaking, etc.

S. P,

o Card 2/2
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SOV/137-58-9-19955
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9, p 267 (USSR)

AUTHOR: Kidin, L.N.

TITLE: Wnduction-heating Parameters Upon Austenite

Grain Size in Chromium Steel (Vliyaniye parametrov induk-
tsionnogo nagreva na velichinu zeren austenita khromistoy
stali)

PERIODICAL: Metallovedeniye i term. obrabotka. Moscow, Metallurgizdat,
1958, pp 50-64

ABSTRACT: An investigation is made of austenite grain growth in Cr
steels containing 0.4, 0.6, 0.8, and 1.0% C and I, 2.5, and 5%
Cr relative to rate of induction heating (10, 50, 100, and 200
degrees/sec) and the temperature to which heating is carried
(800, 880, 960, and 1040°C). It is established that (he most
important factors affecting austenite grain growth are the temp-
crature and rate of heating in the region of austenite formation.
Increase in heating rate at identical temperatures reduces grain
size, and increase in temperature at identical velocities in-
Creases it. An increase in Cr contents to 2.5% (in steels with

Card 1/2 1.0 and 0.8% C) reduces grain growth when heating rate is slow
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SQV/137-58-9-19955

The Effects of Induction-heating Parameters (cont.)

{50 degrees/scc). The austenite grain in steel hardened with induction heat -
ing is always smaller than the grain uf steel hardened in the usual way. The
greatest changes in grain size are observed in steels containing 1% Cr.

F.U.

1. Induction heating--Metallurgical effects 2. Grains (Met.allurgy) ~=Growth
2. Aaswenitz--iemperature factors 4. Chromium steel--Phase studies

Card 2/2
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SQV/123-59-23-9692¢
Translation from: Referativnyy zhurnal. Mashinoestreyeniye, 1959, Nr 23, p 115 (USSR)

AUTHOR: Kidin, I.N,

e @.,,.-nwm-w&hﬂf""""'

TITLE: The Prospects of Development of Theoretical and Technological Investigations
in the Field of Induction Heat-Treatmant‘q

PERIODICAL: Tr. Sektsii metalloved. i term, obrabotki metallov, Tsentr, pravl, Nauchno-
tekhn, o-va mashinostroit. prom-sti, 1958, Nr 1, pp 3 - 28

ABSTRACT: The author analyzes the contemporary achievements in the field of induction
heat-treatment and the trends in which further theoretical and technological
investigations should be carried out, To the theoretical problems which are
subject to investigation pertain the kinetic characteristics of induction
heating. The rate of heating in the range of phase transformations and the
heating temperature should serve as the basic parameters in developing the
technology of induction heat-treatment. Based on these parameters, it is
possible to plot tne diagrams of operation conditions which ensure better

. qualities 4n._comparison with standard heat-treatment. For & correct
’ application of the conditicns of induction heat-treatment every shop or high-
Gard 1/2 frequency current section should possess an oscillograph for the recordirg:
<
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TITLE: i i
Radiographic Investigation con the Steel 5tr

iieqtency Hardening (Issledovaniye struktur
ysokochastotnoy zakalk: metodom radiograf

ucture After High
' atali pogle
i)
PERIODICAL: {at
haJShnyye doklady vysshey ghkoly. Metallur.i
el 264 (USSR) Y. 9 Urgiyve, 19%8, Kr -
ABSTRACT: The i i
o tgzai;ﬁ:iz:e and quantitative phage distribution of ¢
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Radiographic Investigation on the Steel Structure 50V/163-56-1 49/53
After High Frequency Hardening

Card 2/2
ASSOCIATION:

SUBMITTED:

At Vy = 2309/sec for the production of carbon concentrations of
0,05 /% in the medium ferrite ranges of steel with a content of
2 % tungsten a heating to 1300 € is necassary.

Nolytdenum occurs in %he steel ssmples almost entirely as sol
sclution and already smell additions of molybdenum considerab
inriuence the dirfusion of csrbon.

In comparing the results with tungsten steels it betame evident
that in the case of equal amounts of elements %o be alloyed and
an equal concentration of zarbon in the medium ferrite zore “ie
diffusion in molybdenum stsels casurs at mush higher tempersture:
than in tungsten steels

With ! % molybdenum the steel stlllohas the struc-ure of free
ferrite, even when tempéred at 1200° C and at Vy - 2307 /sex .
There are 4 figures, ! table; and 6 references, 5 of wnish are
Soviet,

ia
ly

Moskovskiy institut stali (loscow Steel Institute)

October 1, 1957
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SOV/163-58-2-41/46

The Kinetics cf the Isothermal Pransformation of Austenite

Nau-hnyye deklady vysshey abkoly. Metallurgiya, 1958; Nr 25

In the induction heating phase srannfermations occur and it there-

fore is of importanza to investigate the kinetics and the
mechanism of the is-thermal {ransformation ¢f gustenite. Alloyed
stesl samples of different composition were used as initial
materials with the influence of the alloyed component in the

having been taken into account. Com-
tigations of the austenite trans-

cormation were carried oat with carbon centaining steels in the
case of indueiicn and furnace heating. The austenite forming in
induction heating i3 less stable than that cbtained in furnace
heating. The descmposition of austenite takes place gix times
mere rapid in the case of induction heatlnrg at a8 temperature

AUTHORS: Kid'n, I. N., Baeghnin, Yu. Ao
- ;_ﬁ_____/__,_——-—-—"\
TITLE: 2
) After Industion Hesting (Kinetlka {zotermicheskoegd
prevrasheheniys austenita poslaipduktsionnego nagreva)
PERIODICAL:
pp. 227233 (USSR)
ABSTRACT:
austenite transformation
parative isothermal inves
Card 4/3
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SOV/*63-58-2-41/46
The Kinetics and the Isothermal Transformation of Austenite After Induction
Heating

heating. The decomposition cf ausienite obtained by induction
heating within the perlite range represents a pure diffusion
process. In induction heatlng austenite occurs in fine grains,
which fact accelerates the destruction process. Besides, the
austenite obdtained in induction heating {s irregular and does
not havean urnifcrm chemical composition. The most stable
sustenite is obtained from eutectic steels. When the carbon
content in non-eutectic steels is decreased and the carbon son-
tent in hypereutectic steels is increased the rate of austenite
decomposition insresaes. Nickel increases the stability of
austenite. When the nickel content is increased and the carbon
content remeins zonstant the stability of austenite increases.
In the cass of a ccnstant nickel ccntent and an inoreased carben
content the stadility of sustenite decreases. The decisive
factors determining the rate of the decomposition of austenite
are first of all the rate of heating within the range of phase
transformation; and the temperature of hsatirg.

There are 5 figures, 1+ takle, and 12 refersnces, 12 of which

, are Scviatl,
Card 2/3
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S0V/163-58-2-41/26

VAR Y A
The Kinetics and the Iscthermal Tranaformation of Austenite After Induction
Heating

ASSOCIATION: Moskovsk®y instiiut stali (Mossow Steel Institute)
SUBMITTED: December 6, 1957
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AUTHOR: Kidin, I. H. SOV/163-56-3-30/49

M\
TITLZ: The Possibility of the Revernibility of the Hartensite
Transfornation in Steel (Vozmozhnoest! obnarucheniya
obratimosti martensitnykh prevrashcheniy v stali)

PERIODICAL: Leuchnyye doklady vysshey shizoly. Metallurziya, 1958,
Nr 3, vp 181 - 188 (UsSSR)
ABSTRACT: A method of directly measuring the reversibility of

martensite trensformations in steel was devised. The

transition of the surface layer from tne ferromaguetic
to the parumagnetic state was nnde use of. In manganese
steels with a carbon content of 0,4% and a manganrese
content of up to 1% a reversible martensite transformation
takes place at a rate of heating of up to 10000° C/sec.
Tn the case of a higher manganese content the reversible
martensite transformation ta-es place on the sane
conditions and at a lower ocarton content. The infiuvence
of the carben and nanganese sontent on the temperature
of the veversible martensite trensformation was inves-
tigated. The results are given in figure 4. Manganese
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Tiie Possibility of the Reveroibility of the Martencite SOY/15§—58—5—50/49
Transiormation in Stecel

steels with 0,227 carbon and 2,455 nangasese ¢
no dependence of the tenperature of reversible
martenaite transformation on the rote of hentin.,

At a rate of heating of 2500° ¢/secc.- 15000° ¢/scc.
the reversible martencite transfornation takes Place
within the temperiture renge of 660-670° ¢, With the
same carbon content and the same alloyed elements t}
reversible martencite transformation in chrouite steels
is higher than with manganese steels. In caromite steels
with a chremiun content of 5-655 the transformation
temperature iz by 150-160° ¢ hirher., There are 5 Tigures,
1 tavle, and 10 references, 8ll:f which are Soviet.

v
o

I
HO

ASSOCIATION: ioskovskiy institut stali (lioscow Steel Institute)
SUBIIT o Say 8, 1958
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18(7)
AUTIHOR:

Kb ity—Te - lla SGV/165-58-4-39/47

Infliuence of the Rate of Heating on the Fine Structure of
Hickel Iron {VYliyaniye skoresti nagreva na tonkuyu strukturu
rikelevogo zheleza)
lauchnyye doklady vysshey shkoly, Metallurgiya, 1958, Nr 4,
pp ?25-228 (USSR)
influence of the rate of heating on the fine structure of
cel iron was investigated. Engineer R.'M. Paretskaya (a woman)
t. sk part in the experiments, The alloy was prepared from
technically pure iron and metallic nickel in a 10-kg 1ﬂducu10n
furnace, The chemical comp051 tion of the alloy was: 0.05%
3955 Mn, 0,08% Si, T.50% Ni, 0.03472 S, O. 017% P.
anaZysis of the data obtained shows the following: the rate
heating has a certein influence on the magnitude of the
soherent ranges of nickel iron. An increase in the quenching
temperature causes an increase in mosaic blocks, but the degree
cf reduction of this magnitude is virtewally independent of the
heating temperature for quenching, at an increase in the rate of
heating ap to 50 and 15000/56(t in nickel iron. An essential
ircTease in *he tensions of second type is only observed at a

3 -3
-

[¢4]

(oI o

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510017-6"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510017-6

Infiudnze nf the Hate of Heating on the Fine SOV/i 3-58-4-}9/47
Structurse ~f Nickel: Iron

vary high fucrease in the rate of heating - up to 1500° /sec.,
A rurcase in hardnesa abt an acceleration of heating
ssrrespands to the ahsractsr of the change of magnitude for
nimerent rangese- Ir nickel iron, the rate of heating has an
jrfloonte or the elements of fine structure and the hardness in
+*he same diraciian as in chrome iren, In addition, the

‘5 on the formation of austenite nuclel on the

high rat: of hzating was again proved in the present
i-vestigation. The results of the investigation also confirm
ths possibility of -btaining finer mosaic blocks. There are
1 figure, . table, and 6 Srviet references.

ASSOCIATION: M.skcveckiy “nstitat stali (Moscow Steel Institute)

SUBMITTED:  May 2%, 1958
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. . 129-58-7-2/17
AUTHORS: * Xidin—F+¥+3 Doctor of Technical Sciences,Professor
and Bashnin, Yu. A., Engineer

TITLm: Kinetics of Isothermal Transformation oi‘bpfustenite
of Carbon Steel During Induction Heating(Kinetika
izotermicheskogo prevrashcheniya austenita uglerodistoy
stalil pri induktsionnom nagreve)

PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1958 Hr 7
pp 10-15 (USSR)

ABSTRACT: In earlier work the puthors of this paper (Refs .5 and )
and other authors (Refs.5 and 6) have shovn thut
austenite forming during induction heating is character-
iged by a non-uniform chemical composition, the degree
of which depends on the hedPfregine and on the nature
of the heated steel, In this work the authors investigote
the kinetics and the mechanism of isothernal decouposition
of the austenite as a functvion of the composision of the
steel and the austenisation regime, The chemical
compositions of the selected stecle are zntered in
Table 1, p.1ll. The kinetics of the isothernal dezonpousd
were studied by the magnetometric method. TFor COwDLILE
and for better elucidation of the specific featurce -1
Card 1/3 decomwposition of the austenite obtained zs a resuluv .l
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L ) . ’31{10 129’—)(»—'7—2/17
Kinetics of Isothermal Transforzation of/ Auvtenite oi Cuvrbun
Steel During Induction leating

induction heating the austenite decomposivion was &1
ctudied after ordinary heating in the furnace with
heating regimes as enunerated in Table 2, p.1li. I&o-
trermal transformation diagrams as viell as the obteinpeld
kinetic curves of austenite decomposition are piven.
On the basis of the obtained results the followving
conclusions are arrived at:
1) For the investigated grades of steel the austeni
has a lower stability in the case of induction hzat
than in the case of ordinary heating due to the lar
pon-uniformity of the carbon distribution and the fe
that the austenite grains are finer;
2) The kinetice of decomposition of the auctenite which
forms during induction heating is similer Lo vhe
kinetics pertaining to ordinary heatin; for tha
pearlitic temperature range. There is no Jjustificatiocn
for ascuning that the mechanisn difrers from that of
decompogition of austenite obtained in the case of siow
heating;
Card 2/3 %) Pransforiation of the austenite obtuined during

-
e
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OLI‘
~ 4.
L

Cu
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129-58-7-2/17

e s , ] the
Kinetics of Isothermal Transformation of/ Austenite of Carbon

Steel During Induction Heating

induction heating in the intermediate range ©°°
to the martensitic kinetics with subseguent

position of the difiusi
tion in the austenite,

This conciusion c2n he made
be!

hegine accondisg
SUpsre
on proces:s of carbon radistribu-

by considering the transformation after induction
heating as being of a two-stage nalburc;

4) A decisive factor determining the charasterisilc

of decomposition of austenite obtained during inductiin

heating is the regime of austenication:
heating and the range of phase transforpations
i.e.
the uniformity of the conposition of the auste

heating temperature,

its grain size.
There are » figures,

the

cpeed ot

the mepnitudes deter

2 tables und 9 reforsnet.

8 of which are Sovieb, 1 Bnglish.

ASSOCIATION: Moskovskly institut stali (lioscow Steel Inatitute)

Card 3/3
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80v/125-58-9-1/16

AUTHORS: Kidin, I. N.,~.Doctor of Pechnical Science, Professor;

Astaflyeva, Ye, V. and uarshalkin, A, K., togineers

TITLE: Features of the Process of Tempering After High
Frequency Hardening (Osobennosti protsessa otpuska posle
vysokochastotnoy zakalki)

PERIODICAL: Metallovedeniye 1 Obrabotka letallov, 1958, Nr 9,
pp 2-12 + 1 plate (USSR)

ABSTRACT: "Self tempering", the duration of which is a few seconde,
is in many cases convenient and econonical (Refs 1 and 2).
However, this type of heat treatment has not been used
adequately due to non-availability of the necessary
automatic control and metering apparatus. of great
interest are the results relating to combination of
electric tempering with electric hardening (Refs 3-5) .
An important condition of electric tenpering is that
uniform heating should be achieved, to the desired depth,
without overheating of the surface. In earlier vwork of
the authors (Refs €-10) it was found that
if the speed of heating for haprdening is high, the
stata of the austenite is characterised by & considerable
card 1/8 non-uniformity in the carbon centent as co mpared to

AP :
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) SOV/129—SP—?—1 16
Features of the Process of Tempering After High Fregquency Herdening

austenite formed during ordinary slow heating. As a
result of this non-uniformity, the austenite bo
martensite sransformation during the cooling will tulc
place within a vider temperature Irange; the micre-
volumes of the austenite which are most saturated with
carbon becone transformed into martensite at lover
teuperatures and later than the nicro-volunes which are
poor in carbon and for which the martencitic point 1o
located at a more elevated teuwperature, The micro-
volumes of the martensite forming at @ higher teaverature
may deconpose during the further cooling of the hardening
process forming martensite of a lower tetragonality and
a finely dispersed carbide phase. A similar phenpozenon
for tempering after ordirnary hardening was investigated
in detail by Kurdyuwnov, G. V. and Oslon, K. (Ref 10) by
X-ray nethods, In this paper the authors investigete
the changes in the structursl state and the mechanical
properties of a number of engineering and carbon tool
steels during ordinary tempering in conjunction vith
regimes of high frequency herdening and the features of th
Card 2/8 obtained structure. In the case of rapid induction heating

A "
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Feobures of thw Froctol Sf feanoriag after fae

A

of stecl prior bo huwdening, @ concontrobic
can be created in the sicro-volume s, Sl
uniforaity by radiojruphy methods has ennb
the fact that the distribation of the coruo
of the induction heating "y differ, depoaiing

Leating regime and the charnctor of the inltinl sbiructurs,
Micru—strgcturcs and micro-radiograas ol Steel JO nardened
fro. 1100°C with various hecting specd ave revroduced in
Fig.l (plate). The structure is relstively upifera 1D

the case of slow heatin,, whilst with inecrpcasing hoeeting

ity

speeds the non-uniferaity in the cuartoen dintell

becomes .auch more prcnounced, This was Traed

by X-ray studies, The fectures of docou ccition Suring
tempering of the non—uniforn wmarbensite were Lo studled,
the graph Fig.? indicates Lhe curves of the chojes of the

(110) lines aftew tempering of specluens of rhe Sioal Y
and ,by comparing the appropriate surveo, ih oo booween
that an increase in the heatbivg speed for b
saie teaperature, .8, 0eQ¥C, resulte in an incrent
the width of the line and conseguently wlgo o on incrooese
Card 3/8 in shc non-uniformity. In Fig.s the chanjos are _vraphod
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Features of the Process of Tempering; After Hi. . Froouo;

of the maxinum carton corcentration durin_
Steel 40 whigh prior to hurdenlng wge neot
specd of 130°C/sec from S20 =nd Q60 C rooo
influence of low temperature foancving on

properties urter high frequeacy hardend
by the continuous-successive ncthoa on ol
35 Kh; for the impact tests, specimane of
were chosen in accordance vwith o sugpeuticn
T. V. Kudryavtsev (Ref 13). 100 s len
hurdened using as a current source o fube
the neating speeds in the regions of phasc
were 50, 100, 200 and 400°C/sece o the
900, 100 und 1100°7C. . The Lewpering v
120 150, 180 and 200°C for heating dur
and €0 minutes., Fron the teapered cpeciuen
part of a length of 55 unm was cut out Yy the nodo-
mechanical 8ethod snd in this a 0.5 unl noheh Lilh onorecons

angle of 60~ was uude, Specinens which have bozn ol ened
rizht through: have been tested on on Lupnct » ool
an iwmpact of 10 kgum. The influzrce of ik

Card 4/8 frequency hardening on the fapeet sireigti
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Features of the Process of Tempering After Yipn Freguoeno!

is quite considerable as cun be secn Lrom bhe roaphc,
Fi..5; in the case of 3teel 40 u heating speed of
50YC/sec will ensure an iupoct strougbh eguel Lo bhe
impact strenith obtuined after ordincry Loardentul oo
tempering only if the tenperiiy; is effected at G070,
Increase of the hardening bteuperature te 100¢ and 21007C
leads to a considerable decrease of the iupict shren,th.
However, an incrgase in the heocting speed prior to
herdening to 200°C, and particulirly to 400°C, fullowed
by tempering will ensure a conesidercble improvenant of

the combination of tha toughness and hLowdincoo The
‘th was obtained in of

highest impact sgreng (
teapering at 200°C for one hour afveyr hupdening v a
teaperature of 1000°C using a heabing apeed of 400 C/cze.
By using this regiue an izpact strengtl is
ig sluwcst double thet cbhtoined after orliiery
followed by equal tecupering. In Fi_.6 Tl
impact strenyth after Lardening follevad
turg teurering is graphed fer the Stgcl 40 noaxnd
620”¢ ufter heating ab « rate of 120%G/wee.

Card 5/8 strensth was neasursd of cterderd notehoed
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\ PN o
one hour at 120, 15C =nd L8070 »rew
coxparison the breaking strength

specinens
tenpering.
strength Tor
hsrdening increases
low temperature tempering
after heating at

ten@ering at 120
180°C. The changes in

tenpering, for
LOKhN the same properties

by tempering.
came speed of heating and

Card ©/8 an optimuwa combination of the properbici,

V-
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after ordinary hardenit’
It cen be geen froa Fig.?

induction hardenisng
vith increaslnig

a

a rate of 20 °C/gsec shew
in bthe breaking gtrcngth from & to 9,8 %
C and to 11,3 btons ofter o
the mechanical prov:

c1so investigated for mediuul
the Steels 40XAN snd 40
from 1000°C followed by teumpering cnsurcs
as ordinury harden:
However, hardening

1
subsequant tenpsriug, Drocucess

w4
S

voll an

S
bR

ftenraratare o he o |
Speciinens Yroidonad frou ;70“0
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10V/129-53-9-1/16
Features of the Process of Tempering After High Frequency SRS NSTENFRI

impact strength and hardness than after ordinary
hardening and tempering., In the case of heating prior
to hardening with a speed of 400°C/sec advantoges
conpared to ordinary hardening gre observed in thc Cust
of hardening from 10CO and 1100°C; the impact strength
will be lower in the casg of hardening from 1200°C.
The heating speed of 100°C/sec is inadvisable since for
the chosen tempersatures of hardening ond subsequent
tempering the impact strength will be lower thsn for
ord%nary hardening. For tempering temperatures exceeding
350°C the increase in hardness due to high frejuency
hardening does not remzin conserved for the Steels 40Kh§
and 4OKhG. At higher tempering tenperatures (up to £00"C)
the hardness of high frequency hardened steel may in some
cases be lower than of the same steel after conveubional
hardening which is obviously due to 2 difference in the
kinetics of the procesces of coagulation in steel
hardened after induction heating. High frequency harden-
ing does not suppress type I and type II tempeT
brittleness. These are observed at the same Lempering
Ccard 7/8 temperatures as for conventionally hardened steel.

D

A "
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S0V/129-58-9-1/16
Features of the Frocess of Tempering After Hign Frequency Hzrdening

However, the impact strength at the teanper brittleness
temperatures is considerably higher for steels which
viere high frequency hardencd under optimum heating
regimes than for steels which were hardened by stunduard
metnods of heating. The here given experimensal daty
indicate that there is a relation between the regine of
high frequency hardening and the subsequent teapering,
i.e. between the character of the distribution of corbon
and the alloying elements after hardening and their
redistribution after tempering, which hag z conciderable
influence on the changes of the mechunical propertiecs of
hardened and tempered steel,
Mhere are 7 figures and 16 references, 15 of which ave
Soviet, 1 English.

ASSOCIATION: Moskovskiy institut stoli (Moscow Steel Insbitute)

1. Steel--Heat treatment 2. Tool steel--Heat treaiment
3. Steel--Properties 4. Steel--Transformations 5. High
frequency heating--Applications

Card 8/8
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BARDIN, I.P., akademik; DYMOV, A.M., prof., doktor khim.nauk; DIKUSHIE, V.I.;
akademik; TSELIKOV, A.I.; OTIEV, I.A., inzh, (g. Ehimki, Moskovskoy
oblasti).; DEM'YANYUK, ®.S., prof., doktor tekhn,nauk; RYEKIN, A.FP.,
prof., doktor tekhn.nauk; YAKUSHEV, A.I., prof., dokt, tekhn,nauk;
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“feXhn.pauk; SHUKHGAL'TER, L.Ya., dots., kand.tekhn.nauk; KUKIN, G.K.,
prof., doktor tekhn.nauk,. .

Every specialist should knew the principles of of standardisation,
Standartizatsiia 22 no.4:34-40 J1-Ag '58. (MIRA 11:10)
1.Chlen-korrespondent AN SSS5R (for TSelikov). 2.Predsedatel® tekhniko-
ekonomicheskogo soveta Mosotisovnarkhoza (for Rybkin). 3.Direktor
Moskovskogo instituts.atall imeni I.V. Stalina (for Kidin). 4.Direktor
Moskovskogo vechernégo mashinostroitel'noge instituta (for Korotkov).
(Standardization--Study and teaching)
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SOV/137-58-11-22972
Translation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 1l, p 163 (USSR)

AUTHOR:  Kidin, I. N.

TITLE: Characteristics of the Passing of Carbon Into Solid Solution Upon
Induction Heating of Chromium Steel (Usloviya perekhoda ugleroda
v tverdyy rastvor pri induktsionnom nagreve khromistoy stali)

PERIODICAL: Sb. Mosk. in-t stali, 1958, Vol 38, pp 405-419

ABSTRACT: The kinelics of the passing of Carbon (C) into solid solution upon
induction heating of specimens of Cr steel containing (in%): C 0.6
0.8, and 1.0 and Cr 1.0, 2.5, 5.0, and 10.0, were investigated by the
X-ray diffraction method. The heating was carried out at a rate of
40, 75, 130, and ZOOOC/scc to 880, 960, and 1040°C temperatures
It is established that the passing of C into solid solution is more
complete in steel with 1.0% Cr than in stekl with from 5 to 10% Cr;
in the latter a major portion of C remains in the carbides. The
retardation in the dissolution of carbides occurring upon an increase
in Cr content is explained by the fact that steels with 1.0% Cr contain
carbides of the cementite type, whercas the major portion of carbides -

Card 1/2 in stecls with 59 Cr and all the carbides in steels with 109 Cr

(,"/"dx/.'/- MWM.?A/ A Z-.-’.-'/.rn;a/;aé;‘ ‘;/ 1 ‘;/{-’;,(J ‘:27:;{'
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SOV/137-58-11 22072
Ciraracreristics of the Passing of Carbon Into Solid Solution (cont. )

ccr ¢ of amore stable trigonal carbide.
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